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(54) PATTERN DEFECT DETECTING DEVICE 



(57)Abstract: 

PURPOSE: To detect only a defect by overcoming the minute 
ruggedness of a pattern and the difference of line width, by aligning 
and comparing each layer between two chips, repeating the alignment 
and the comparison as for a dissidence part, and deciding the defect 
at every layer. 

CONSTITUTION: The output of a linear image sensor 5 is converted 
to a digital signal by an A/D converter 1 I, and inputted to an edge 
detecting circuit 15a and an image memory 14. By using the image 
memory, the pattern of an adjacent chip is compared and inspected by 
one image sensor. A position shift detecting circuit 18 detects the 
dissidence of a binarization pattern being the output of edge detecting 
circuits 15a, 15b. In an aligning circuit 20, an alignment is executed by 
shifting the output of delaying circuits 19a, 19b so that the dissidence 
amount becomes minimum. Also, in a gradient comparator 30, the 
gradients of brightness related to areas which become the dissidence 




by a coincidence erasing circuit are compared, the defect is decided, 
and the dissidence is outputted. Such circuits are connected serially 
by the number of pattern layers. 
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PURPOSE: To detect only a defect by overcoming the 
minute ruggedness of a pattern and the difference of 
line width, by aligning and comparing each layer between 
two chips, repeating the alignment and the comparison as 
for a dissidence part, and deciding the defect at every 
layer 

CONSTITUTION: The output of a linear image sensor 5 is 
converted to a digital signal by an A/D converter 11, 
and inputted to an edge detecting circuit 15a and an 
image memory 14 By using the image memory, the 
pattern of an adjacent chip is compared and inspected by 
one image sensor A position shift detecting circuit 18 
detects the dissidence of a binanzatton pattern being 
the output of edge detecting circuits 15a, 15b. In an 
aligning circuit 20, an alignment is executed by 
shifting the output of delaying circuits 19a, 19b so 
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gradient comparator 30, the gradients of brightness 
related to areas which become the dissidence by a 
coincidence erasing circuit are compared, the defect ts 
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lssr" i , - 2. * "*"<i*' — * a* w & 3 ft 

ft 2 B U) li J* . . HK)<D« ^ftlTi * i^t^ 
/: U B * > * 'J u © a » * 3 x 3iWttJLDl»w(c 

u -^Of 1 ~ 0 P 4 IC J; 9 ?7 ^ . * x » * * 
u - * ft 2lS(»)ICB^U^fcCOim — t Ji^i 
* ~< u - * o ' i-o/4©ttl»«2«fl:B Biw 
- i-i54 - *T2ifi:?n, itawBKaicT 

ft 18 © •> 7 h * * 18 1. , 180« *tztt*>y 

H,.^5 182. ( 11 3 8 )IC»Dtbn5. 
ft 1 B©tt«rn**ttilBI8i8 4 lTffi^5i« 

W) * ft 3 E fC 7J< f . 2*<fc0ftl54©W7Jtf>£* 

\) ~ T <i > - .v^ * '/ t 5 <D 4/i> * * tb 73 * 1 * X 
£*ffi$-££>'7bt'v?**180« —180/ AC; 

■> 'J T >u A v • 7 U /v T 7 h © •> 7 h U *J X 9 

181. — 1 8 1 j « ri«(|0ll: » 



»HiB 82-267649 (5) 
x 9B*"CfcJ:^)©2K7c«»>* , JKj;')7 

x 7«**1*>a-r. "3. «© 2 IHtBB 154 © 
mflliF)««>*>7hUv>**l82« -182* . & 

a 183 jfcjfl^T**;?*, a 7j * ± E« « > * 'J 
©^/ofct^ww***. 

•> 7 h U v> % 9 183 © m 73 4 "*5 « > * U * t* * 
K HI 73 * * X 0 R m ft 1 84. ~ 184» TSUtofttt 

2«itt*<DttBrn*aflBTtt * * o x a b 

1S4 iMCRWT « * ^ ^ 185-ONHC t * + v 

/Bfti89*fi:tt. c nic J; 0 tt R-©-*B«* 
B ft 21 C ft i B ) ic * r ^ - Ik 4 9 « « »c 

185. ~ 185» T C © ft Oi X «© * «t * ft tit 

T £ • * 9 V * 185« ~ i85» (i, .=. r -f > - 

s;*y^fj|jficvo^ ']tu * © it to k « 

7D tt % > 7 hl/-^ M83 OHITJICjF) ITX r > 
r8](ft3CT*275ft])*C±3tt*©«HT* 



*«IC-> 7 h $n^fcOT**OT, ts <3 V 9 
185.— 1B5*T u x y H fa IC «fc iiX A 7J '* 9 - ~s 

* Ct # £ 7 y h S n * • o T , *'htt*fcO# 

i^SXft^yjfiO? h * # fc> tf> 0 * 

* 3 <2 fit % * & *T 4 ^ o 

r. £ ) T* f i A 7 y * i85.~i85n©fil*ttaL* * 
'MI * b ^ a 0 > 9 * ig *R L T , 'J - T -f > - 

* y * ± ^ fsi C r^fp])£D->7 h ft l a 8 £ -e n 

4 i ft ^ (?j ( x^fD J )©>7 h ft 1 8 7 * a tj r * • 

4 E IC W l SOteB-fr^ESftttct: UTffll^ 

n-5ftj52w^^r.ja«BB2oiT»i, •> 7 h ft 

187 ic £ 0 fttedK 19 • - w*#«tt£-££ 

> 7 n/ ^ uoo .—2 oo/ © a 77 £ * * *> 7 

h & lit £ * 1R U , > 7 K U v? 7. 9 202 IC A 2) T * • 

If;, 2 0 3 Tli •> 7 hf 188 ICtOitl 

3 [8] © « * •> 7 ^ £ * * * * f * . o T . 2 

« B ft 2 o 3 © m XI IC (2 , T> — ft ft fi* * 'h 4 5 •> 



7 n^itcD««> ^ 'j6i»m$n-5, 

-75, **£Sftl9iCOm73A>^fc-^3E^Att 

$-^-i>7 204 04c fi.t*->7 h 

^•^ 205 ^ ffl^T, H 3 « £0 7 Y U V X 9 183 

©mfl4Bi;* * 'J 

cD«*^»mr5. c © p t ^ ^ © ft 203 & h 

9 205 a* h ta 73 $ n -5 w «s > 'J © if * m n ic >*i 

L . ffi HI T n © fl t > * j| f£ ■> 7 httllC'iflTl^ 

fti»0> — *fc«ffi*BB21tt, ttlt*^[BJft20 
©m73(C71L*©2*<t:^^77[SjftT^0, »5 

ft-*?cT)ft^?l3i:»2ioT5fe^L, ffi 211*2 
« lei ft 2i2«ic j:»3 (ftt 2 «ft -« a. J: 

0 * t> li * « W IC - 5fc L * » c* © "C * 

( c«r4 -9 ) * m 73 T -5 o RflUK 2 IftD 

ft 212iiC JlQRlU, "C2|it^ t A a J; 0 'h f£ 



4 S . rtf L . 2ft§J^P*CD-ft«ffli(BttT 
(i, 2 8 <t @ K 212. . 212i CD 8 IC ^ * * y /IB 
•8 2I4« , 214J*tttf, *»©-ft»ffl$IBI8T 

-l*L*4*)*i *n*:B* ic-s^rii 2 8 ft B 8 
212. . 2i2* ®m:aic»£r**( cr, ) 
4 r * . 

IK 6 SIC* 1 UCD4?EjttZE9l03O<DttJB7a , 
? B » *7BK49£jt«BB304LTBfr*&tt« 

At*WBtttt*^r. B6Bk#c*t % *a*cH 

8302 4W*»8* 303CDBB*o*4£c4*CJ: 

oTtett'6'-e3n>tT'-( ^ H§ 300, 301 CD 

l®e»|(D2i^ittfl9«, * ffi L * B fl 

8 £ % 3 x 3 9^ K«1B«BICJ:»)» 3B 

***<3;XM88lil*2r-r* # > KA1BK 

33<Dffi2>(i % ft* 300 . 301 CD * — ft Jt # X # < , 

^03 x 3s*^j:©t>©4'x*. & *c * c n ft 

£>^»88lC-Ol^"Cft-9 300 , 301 CD 
*3E*45E*miffli834. 35 IC J; 0 :* tf> * . :5l 

fl8« 34 3 *CA33 

it « ® ftg 36 ic j: o * -9 300 , soiicflC 
ti43Eiit« *5 E # * * < * *X * * * IC I*' 
^(SftiLrtdttjT^. it«z®B36CD^«(i, 51 * 

^E©l«*88B(«). (*)*C^T. 3 x 3 IX 

^«woiei»8co^n-encDifi*j&^, 5, .... / 
iTU, * b b (i) ic ^? r j; i o # jo» ^> a 

^ © « ^ it C L , f ©adiflt 300 i 301 ©«T 
i -3 T * < n rx n (Z . -t c ic li ft 300 4 
301 ICI*4if LJi^^B^ffsra. 
4?£CQteCD#j£8 8 12 (c) ic 7* -|- J; rx E t - 

^^Tvrci^Tii, 49Er-y>uCD«^ifc 

© 0 » 300 i 301 OMr*1?WlC- 

Sfc L . * C IC 12 ft # 300 4 30 1 iC £ * £ 

tK <D J: 9 fc ?r 9 o 

4 1-1 (/<- 2 £+/)-( -2^' W ) 1 
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T*i6rt:4gE**fc*raB36K:j; •!> £ ^ IC Jfc « T * 
c 4 IC J: 0 , *3E#*:*<8tt*«*IC(i*»4 

3UC 8 sB0«Blcft(ri&c4*sT#*Bjaf| 

C 1 M/^nJO, 331 

4 , i/ *) T As 4 "S 5 \s A* 7 Q hCD*>7 h U ^ 

* 332 4 *cj:0«ittU^3 x 3SxcDinmLiai8, 

AC! ^ ^ /> B» 334 IC J: 0» 3x3©04>Kn 

0i*©i6?OI^^rnt ^, ( 8 5 B CD 2 
8<kBBB)U±tt&ll. ^^/}g]BSm73 33S^iil 

tt( «»«*<#)tc» * -3 "ca*t ft(***itt c 

— j5 » ">7 h U-nn^O, 341 , •> >J 
T ;u >f V ? W vi/ T «? h G> 7 h U *;> * * 342 IC 
iOBfltUs x 3 iXOmtD UQKIC J:0, ft 

#300. 301^^^/T/)ffl|8tti^3354m«Lr 
3x3B*^-Wmr. -<"^EiBffl73 335 |i, ft 

# 300 t 301 OIC««IiJ 3 x 3 i*ic^;;0, 
«*• Jfel ± rx & *T 18 ( tmai/i ) 4 rx 0 , 3x3a 

42*1 ( B-lE+M)-(B' -zB' +B' ) I 
J 3—1 (C-2* + G)-(C" -2J' + C ) I 
44-1 (D- 2* + / )-(/>' -It' +f ) I 

4 r * 4 

«U»(4l. 42, 43, 44 )^ ' *• © 

icjio^B^ffftr-s^^o^wari. t c t , 

^ ~ /' © J: $ IC 9' * ■> * * ft L 4> li , ft •* 30 1 
300 ©i*fl#T*i c i**^t. * © « % ft 

300 4 301 0 IK IC H 45E ( 2 8 # ) $1 1 

i* IC «3 •£ $f 1 o £ 8 * 4 b 

^©(i^cDj:oicfc8^5. 

^ ( 4 ; > 1 a. ) & * fx ^> i* * ft o 

8 'X 6 iE * . 

4 (4i> <A« )-(4l> < A fl )0 (4 2> (A, ) 
n(43>(A, )0 ( 4 4>t4 t ) 
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-c # ft . c o m -ft-, 

J2-I (!)-/)-(/>' >l 
J3-| (C-C)-(C' -C )] 

ic^r. iBnaic^-r-t-iica*^**^** 
MLIr^fCi*^«^«. m* ic a * * * . c 

*is * fx -5 . 

J2«Mi-^' 1 

1 

J6-1 Il-t' \ 
A1-\BE-E' 1 
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.i.Cii. ii..-. • 
CCT. **©*MI2«;LI2iX<B.fc-5K^*5. 

/£ )/4 
+ * +G+2f)/4 
0*-( J+l)/2 

+ * )/2 

x ,» ic * n <* ♦ K(iM«o>f >--^^5&c; 
4/x> « * tt a ic J: ft > "/ 'J v 

* t & o , a * * • * . / • * -c a& ft . « ^ r . a 

B-©0*^«*«UTt>, ffl - IC ft t 4 *2 



, T * 8 H(.)ICijif J; ^ tC 1 (B§<D^yy ') V 
/ li O 93 i 'X 0 , 2 E B © t v 7" 'J v / A li 
B3 4 « ft . BO B . ±fS*Urt<&»«#^£* c 

4 (c n & . c © J: -5 ic , ^v^ry/oH « ^ 
/ttatncrnftfca, n i B<Dtttrti«taiB 

T , if y r 'J v / <D ■» Nl M III T ( B * M W ) © 

1/2 j^Totttf nii*ii*n^n^cs o 

T, fl ^ 300 CD £ * 4 <I # 301 © ft X * £ tt tl 

#*0itt2-rft**, r*iic*Mi#f , ' 

£4it«LT<Pni2iEL< iiX*i(^^t^ 
-tr;u)CD*{iT?tt* J fr-^^^Xft 0 «oT, * 0) 

ic J: n (i * f/^'J y / ic jiflTirsttl** 
W£*%£ic#l* Lfc*a"C***S*ft? c 4 
^ , **<D<ia£**ttlcra±3*ftC4tf 
T # ft . 

35C«6H)0«StW*K»BUIIC*r. B ■ « 

3 * 3ft*©Wft?4?£*. WIBTft^^-^-t 



© *t J5 A <0 « B 2 ai**a£;*:U*:«BrtTJfc*-r 
ft t> © T * ft . WBT?IJ«^lf#fi®»^©*5 
$«3E*it«bf:« J ft«t)U"C^ftt»i, 7x7 
**©«Hf>3T*fc W ft S4gEfl>a^««*H L • 
*flD4#«J*tttt«**#tt*?ift4*ttL. -t 
©4gR©**it«TftC4lcJ;oT^aa>4oa> 
fOSr ft fe ©T * ft . #HI*#35i, 354 12 •> 7 

u-n^ *c»o, -t(Dt^fiD«*n2*7(B4mi; 

t iz . m 9 B (•) © « »J u m # 4 L T , O 4 y K 

351, li^^n^m x li*. 3x3**4 
L» OOF 151 fflOIJt(D«5$^'?>( y K 
35 4 F*3 © 3 x 3a*©fBHPJ©Wft3ICi&t>«£T 

b . *©Wft<**&«Tfte4ic*oT*»^ 

4-5^«erftc4fe"ctft a 

C<0C4I2***»**BL^^»**C, ix 
l » * © 0 >f y KTfe*fc*J&**«T#ftC4* 

7* T t> © T 9 * 3x3B*©0>fyKICi:oT 

atl/fcH4?4)E* i * i ■ * «> 0 W y K ic a 
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m LtzW IC BE****. 

m 9 B (i) IC * 8 E U) £0 * M 4? C £ ffl £ E * 

?nfc*-ifc**ico^T4g£ifc*#fTfcnrt:. 

»S % «-*300 . 301©**H*«A« tJlftU 

ifi , * 5 M ft T 2 it b T * * - 5c « * IC 

* ffl 300 , 30J ( CC?« B h )llv ?l» 

6 an icA^.jn, / x o jifflM 312 ic j:0,soo 
£ 3oicD£or)efttfjd**a<*n£. * © it *j mi v 

a v i/ - ^ 320 IC J; 0 , M * <*i T 2 tt ft 5 n % 
0 4 V K*iaffll833 ICA2>?n*. 
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H 10 B T li , 2O<0 -9 300. 30lCD*CDfc*| 
If ZiftBIN 320 -C2l(tl/:^. fll 11 B IC 7F 
I" J: -5 IC , 300 £ 301 CD * CO frj* a> t> *> 7 h u 
*J * 4 321 m 'J T ^ >f y U /H 0 KD •> 7' 
h 322 IC * 0 * fit L £ 3 x 3 1 jR(D«)Ctl 

LEK»&C;;t)0*(eIK 323 lC,fcO* 3 x JiJUflD 

W£2c©B©**j«<D*cf;fca6. c n * => y 1 

324 T2l^kLTUtS 

u . envois, ttfltrn«mBiBi8<i:-tt 

ftftffi£BB21tt 1 ft 0 <t l«IJyHTIi^^> 
^018 189 (ff 3B) A^2N ( * 5 » ) CD** 

ic j: 0 A f; £ • enfttt, U9T 

l*2l*>&CDltt2}(*£Nftfl| 302 )$, 214 T« 

3i.. 31 M^ciij^t 1 RBt* ^-en^ a* m 
±T*c<*:*cj;oTt>*3tT**. 

tt*. *3B©fcttrn*ttileII5IC*^T. 2 
&7C««>*'JK,fcr) 7 x 7 S * * « tti L * ft « 

r n * anc ffl 1^ . c n « — «: w «c « » x » a x 



> y h ss « cd *: /h a> £ ft 4t> r J: c> . 

2JUC , *KHICJ:9*JI''r4-:'*s9tKIC£0 

£»U2 + T/titcr4«^. * 12 b w , 

m '* f - * Rom 2 m 4 - y & z, v & - m '* * 

- ^ fx. fi a* * tb $ n h . * - y /,i m j C 
ii . * W r ^ >f > y Hfll^fftttio * 1 B co 

tttt**Ielifc20icj;0, 

f ^-^^ * 12 B (c) £ £ „ 

&K-fc§Bft;£[eI*5 2IICJ;0^££CD — Ik 0 
**fflB*i*^5-y*«*r4^, C CD * i 

*'<*->m**«tb/**-y / t K o^r^o. 
t* m/f 5 - y „ic -3 n t li * * an * *x c> . tor 

* 12 B (4) CO .fc -5 IC ^ * - y /,IC # £ * l 

- > ffl * *c # n % *2/i/**-yt>-«ffl£$ 

^ JB ( c«r. ) <t L/T^x + y^IBBlcj; 



*l*C<i:**tf*. «EoT, ft 12 IB U) CD « * » * 

• feinii^^^ni, f Ut, 2 ft § CD « # 

* El ft 20 , -|fc«ffi*[H)K21ICJ;9Cn£©^* 

- y i * tb 5 - y „ ( m 12 B (.) ) © tt ft # * * 
fit*. A £ n t: ft 2 * /* 4 - y CD « X f -3 o C 
n IC j; 0 i 12 H I/) IC ^ t J; ^ IC ^ tt ^ ^ » HI "C 

c©j:-5lc#Ji^*-y*«jffir5iil^*-y 

Tt^5*«*«*r&Ci*Jf^*-y«ys;^-> 

C t tfi 16 IC $ . 

B21©ttrt*#t>IC»L<ttMri« KUBt.). 
(i)li2^<D^i»^ / CBa»©^»/*-»-y /,£ 

a f.o ^ ff m * a » © - m t « * . cn^ttt^ 

iltttTKWrS )»^T4i, *13B(c)CD# 
i^ii. * ti , ^l«li^1^tt»J:0#c^cD*^y, 
-/•>-< a. 6 tf /■ * ffl * f 5 <fc * 13 H U) * w 



* ( )4L*:**T**. « A » <* 

* - y / 4 f ^-fkr^^i: ^*«£t« MI 

t *> h . m 13 b w ^6 * i m ** 9 - v ic -o ^ r <* 

2|/^-y|COPTIiiMTM > v h » * CD 
& ic ft w B (.) C ft 13 B {d) i n C ) 4 * U B 0) 

c *- u a ui 4 m i; ) *<tt«*-*L*tt*#r«^ 
t * 4 . *2»/«*-y 

BU)4 n h • II C* /■ -m > -^OUStfi^i* 
ftijf/«*-y|WIC ^StflBiB© 
* * y tt 214. tc J; 0 cn^<D^-ltli^^ 
?*n* ftuBU>©J:5lC*i6i*»*tt#*a 

* n * . I13B, HHBTIi»X»«**«K:i 

Cnil* 5BO 2«itBK 2121* T * ♦ / D II 
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/.4 

etlC, »15BJt^ftl6B*ffl^r, x 

istfi5«. is i , tt«rntt»Bi» w (t^rnt 

ft l B • M ) « * * K * T 4 • H 15 » (•) . M « 

tftt**ttiT** ftisB(i). (O*^, cn**^ 
t u it mm. ti M r % m it r 5 4 * * - ^ © x , # 
< a*** 'i- ic % -tn^n* "o- icr 

Ui^tl, ftl5B(*l. «oT, C 

IfltNt, ,«*-y-T, + y^CD*ttlC«fcOti:«'fr 

ft3BcDtt«rn*mffliiit, cn 
t**r^t)<o^* % mit* * & '* * - * * 

,.41-54. 

S(», »)-r.C/.(». ;) £X0 * #.(<-■» >-OD 

fi 4 s ( . , •)t«seu. » ) ^ * ^ 

i rj 4 . , rCD*^^ft*fccDT*5.A:/iUv 
-BclBm*Blll2l4l B I«IC. ftUfl, ftHBT^ 

ic a % « n b (•) ic * r * 5 ic fe 4 © '< * - y /• . 
f.cDW^$4gEii(i(a:mi;«^^^)^* wet* 
4j> ^ fx n « -ft- r t> *. # « a i* « ^ 4 t> 6 «( r*i d< * 
u^u, c n ^ # ^ # ^ « * IC li ft 18 a (*)~ 
{*) »c in t J: i> ic * - y /i 4 jiOWi^^RWd 
*ofc<*nc*«icnr*. 
«f«T5^>yhtt«, - y cDBfi, fl( ft 

4A'XL^tllLa^n(Xr'Xt>fX0^. «5il»B[ 
J: 0 * $ ^ n li iE flf 4 it L w » b a ^ n IX *x & 

ftiBcDttttrntftmEciNiscDtfi?].., - ^ ^ w 

IC « * * . -»B***B*rc4«^ff5T 

* i co T * -5 . 

/<*-ycDGQa, tf«CDiftC>tr^eitC{tBI830 
TtlFST*4C4 ; &MC^-r, H 19 B IC * t J: ^ 
IC, ^ * - y /• . ^ - 

y O « /MH fi C * 4 tMi * « © SB fcO ic ^ 0 . 
S -fr 3&« ^fe IC rx ? n -T • ft 19 B U) CD j: -j IC l S 
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ftl9BU)©J:?IC3a«©ttB** 

M^*nfn**it, *-*±©*#fi«* 

IC ft 6 B © O >( y KttaBKJ3tCj;0 3 x 3 © O 
4 y K ^ HI t 13 *!> 5 • 

C©0-fVKtt«fcJET**#, tt J! © * -fr ± ♦ 

3s«©;*:#s©*-ft©*:»**fflTS. ft 19 

E U) CD « & IC (3 , * - v © ?F — ft * # /h * t> ft 
tf>WBIitt^. ft 19BU>©»*tt* Btf©B*© 
<*X9, * * «t * <t * . a ft £ 
J:9H*nftft*©#*ICffiBr*ll*, C © * » 
ft * *C 3 x 3 © 0 W > K * tf T f* . ft « B © <*3 
E * m IB ft 34 , 35 ICJ:*) > KW<02O©/^ 

->©W4?4jE^*i6, i£«t(3K 36JC X 9 * * 
<?43E*ifc*T*<!:* * n £ ii (J - ft L . *o 

r « w » a a ttttirnT*4c £ # ^ * . 

ft 19 B U) © « * tt . B^©S»©*— ft ft # * # 

< tt0^«**itt4. fir j x 3 © o >r y k 
n©«43«3e«X(rwcft«i5ff^ftfxo. ttftr 

e*i&©ft*ttximi«©]|[Bj:£5&anfcTfc 

ft *) t£ ^ o 

*'JfCi:OitC«3E*ft5lO^^. ft 20 B IC * f 

t> a ^ . 

C * ft CD Jtt * ] 

«»^»t*[tir4Cid«iiIf|ICfi5 t A <* KMC 
(i , IIKlT^y y hOR2 i '« * - V CD « * *X 

oa a , «ioi^riiic j;^^ % » ft * t* m 

r*Ci^«rffi"C*-5. £oT, * - y * * © 

ca s cd m * ^ u w 

12 [-Hi ft i H CD x „ ^tfttfcQie© — ftfltftl*^?- 
B , ft 2 ® U) (2 ft 2 B («) CD x , -y * til @ ft * ft (,i 
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